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(54) O10C0B yCTAHOBKH IU1ACTUPJI B HH- 
TEPBAJTE HETE PMETHHHOCTH. OBCAAHOA K0- 
JIOHHU 

(57) HaoOpeTCMMc othochtc* x He*re/io- 
6u B aianefl npohMBneMHOCTH h npeAHasHaie- 
„o ana pcMOHTfl oecanm-x xo/iohh h hso- 



jMtlHH oOboakhbbihxoi npoAyKTHBWX wiac- 
tob b sone nep*opouKM. Uenb - ooecne- 
uei«e'3KOKOWH MaxepMana nnacrup* . Ha 
rpyOax cnycxawr map asm vote jaxe- 
pu c ynnoT»iTenbta»4i sneneirram h yc- 
T aaoBneB»ifl Ha hhx nnacrupb. 3axeM 

DepXHMB TOpen HHBW.rO yiUlOTHHTCJIBHOrO 

ajieMeirra ngu>aBimvecxoro naxepa paa- 
Memaor „anpoTHB hmxhcH rpa»m» HHtep- 
sana HcrepMeTMHKOCTM. flmKy nnacTupB 
BU«wen*«T no MareHaTHiecxoft *opnyjie. 
n P oH3BowiT aanaxepoBxy ynnoTHMTenwwx 
jjieMCirroB naxepa b komucbux yiacTxax 
nnacTwpx m pacBMpcuHe juiacTwpn no Bcefl 
ATOKe nyreM cos nam* HsCwTOinoro naane- 
( hkii B ynnoTMHTenw«x sncMeKTax naxepoB m 
„ MCWJaxepMofl sone. Taxoe pacnonome- 
h„c nnacTupB ooecneiHBaeT coxpaBHocxb. 
ero m oficaflHoft xojiohhm b HHTepsane, 
ocna6neHHon OTBepcTHxm. 4 wi. 



.8 



HsoopcTeHMe othochtch x He*reAOOM- 
Baxmeft npo>«aneHHocTH, a HMeHHO x 
cnocooan peMOHra o6caAHMX «« OH «» • 

T atone H30JIBUHH OOBOflHHBBHXCB ItpOAyX 
THBHUX nnacTOB B aoHe 

Hen»» H3o6peTeMHB HiwHeTC* o6ecne 
Meme 3XOHOmhh HaTepnana r.nacTupx. 

Ha d«r. 1 H3o6paxeH naxep cabo€h- 
KMft niAPaanHuecxHR (I1PC) c ycraHOBneH- 
mH Ma hcm nnacThipen b xpaHcnopTHOM 
nonoxeHH:: V «a frir. 2 - to *e. n P H _ 
aanaxepoBxe ero ynnoTKHTeJibHMX a/ieneH 
tob Ha ni«3CTU P e; Ha <*r. 3 - to me, 
„ph npH*8THH xoKuerwx yiacTKOB nnacT*. 
pn k oCcaflHofi nonoHHe; Ha 4«r. <• - 
to xe, HP" 9 aBepmeHHH npHxaTHH xonue- 



bmx yuacTxoB h AedopHHpoBaHHH cpeAHe- 
ro ysacTxa nnacTMp* no xacaHHB c BHyr- 
peBHefl nosepxHOCTbio o6caAHOft xojiohhm. 

Cnocoo ycTaHOBXH nnacTwpx b HHrep- 
sane HercpMeTHMHocTH oocaAHofl xonoH- 
mi peanHsyeTC* «eAyx«BHM oepasoM. 

Ha niflpaBnHMecxHB inaxep,, BxnKWaw- 
■vffl BepxHHfl I m wcxHHft 2 yiwoTHWTenb- 
„ue SJieMeirru, nexAY xotopmmh pa 3 MemeH 
AH«.epeHaKanbKUft wianaH 3, ycTaHawiH- 
"b aeT ch MeTajuiHuccKHfl nnacTupb 4, xo- 
Topuft <jMxcHpyeTCH Ha naxepe ynopaw 5 
H 6. FaccTOAHHe HexAy ynnoTHHTenbHWMH 
sneMeirraMH I h 2 ycTaHaBJiHBaeTCH b 
sabhchhocth ot a^hhu nnacTupa , ^:ipe- 
neneHHoro no 3 3bhchmocth v h o6ecr.e«»e- 
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mm muiHoro 9akputun yanoTKHreJibwx 
*nt*mnrom J m 2 xobh*b«w yqacricaKH 
nnacrwpa. 

flnnaa nnacrwp* Bbi&Kpaerc* b coot- ^ 
Barer ana co cneAywueft s ana cm ho ct bx> 

me /ymaa nnacTup*, m; 

l tf wtHHa nmrepBajia aerepMeTHvaoc- ^ 
th oOcaAMoft xanoHtu, m; 
xpncaa ynnoTBHrenbaoro sjicneH- 



va raApaanHMecKoro naxepa, 



P AAnnoBHe b ntAp annate ckhx na- 
* xepax npa npuxaTHU KOKuesux 
yqacrxoB roiacTwpH, Mia, 
. i - paccTOftaae or yerb* cxboxhhh 

• *ffo Bepxaea rpaKHuu HHTepaana 

BerepMdTBTOocTH oGcaAHoft xo- 
noaBbi | m; 
E - MOAynb ynpyrocra Marepaana 

• rpyfl, ua xoropux npoasBOAHT- 
ca cnycx raiacrbipa , Mlla; 

C - OTHoncKHe Bapyxaoro ah aneTp a 
x BHyTpeHHeny TpyO, aa xoto- 
pux npoaaBQAHTca cnycx luiacrbi- 

|U - .xostowimeHT Oyaccofta warepH- 
ana TpyO, Ha kotopux npoasBo-. 
AHtch cnycx nnacnopH- 
Uaxep c nnacrupew 4 cnycxaeTCH "na 
xacocHD-KOMnpeccopKux TpyCax (He no-, 
xasaw) B oGcaoayn xonoaay 1 x aaTep- 
»any 4 0 HcrcpHCTHtHocru 9 ocnaGneaaoKy 
oTBepcTHam 8« HkxrhA ynnoTHarenbHbift 
aaeMBHT 2 ycTaaaBJiHBaxrr Tax, mtoou 
'/aro vepxRuft Topeu Gun nanpoTRB aaxaeft 
rpaanuu HHTepBana l e . Upn stom paccro- 
aaae MCXAy bmxbhm TopqoM BcpxKero yn- 
. noTHHTenkHoro aneHeara I h sepxaeft 40 
rpaHHc>i aarepBana 1 0 cocthbht BenaiH- 

pasay» 2 



15 
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ay a, paaay» Z g^glcffi K y™™***x&n 

yAmiKeuHe aacocao-KOMnpaccopaux TpyC 
npn ycraaofie nnacTupa, CoaAaxrr b naxe-**. 
pe HaOhrroqHoc AaaJieaae nop a ax a 2-3 Mil a 
M aanaxepoBbiBaktT ynnoTBHTeHhie aneneR- 
tu J h 2 b xoaqeaux yiacrrax nnacTbipa 
4 (<Jm r. 2). noBtPga xtT j\a&n phhr b naice- 
pc a'pacsHpanr ero caaiaha ynnoTaa- 50 
TeiibBUKM 3/ieneHTam I a 2 cootbct cray— 
looKe KoaueBbie yqacrxa hnacrupa 
(4«r. 3), Docne qero oTxpusaerca ah*~ 
$epeHLpianbM>^ xnanaa 3 , npcflBapHTenb- 
ho nacTpoeHKufl aa aanaHHoe naaneaae, 55 
m paOoqea a,'UKOCTbxt paasapaioT cpenaxno 
qacTi> nnacTbipR. AasneHHe b naxepe no- 
Bwnaxrr ao pacneTn'oro r cOecneMHBaio- 
mero npaaaTHe xoHuesux yqacrxoB ruiac- 



mpn AaBnemeM P k , npH yron cpenaaa 
HacTb nnacrupa b hhtcpb ane l € Ae^op- 
HHpyeTca pacneTHfaiM AaaneaaaN t^«?^ 
AO xacaKHH c BHyTpcHHefl nosepxaocTbK) 
o6caAHoft xonoHHU Ana hckjiwvckhh Happy- 
30K aa HHTepBaa 1. 0 (4nr« 4). B npoaec- 
ce ycTaaoBXH naacrwpb A BMecre c naxe- 
pom nfepeMemaeTca OTuocHTenbao Harep- 
Bana 1 0 o6caAHoft xojiokku Ha BenHMHay 
a/2 9 ho OnaroAapx mdOopy Anaubi nnac- 
Tup* a cooTBeTCTBynmeA ero opaeaTauaa 
nepeA ycTaaoaxoA 'orHocHTenbao auxacA 
rpaiomw aaTepsana lj 9 xom^eBtate yuacr- 
kh nnacTupa f npaxaTbie x odcaAHofl xo- 
jxoaae, OyAyr aaxoAKTbca aae aaTepBana 
1 6 aa paaaoH paccroaaaM a/2 or coot*. 
BeTCTByxxqax ero rpaamx* Taxoe pacnojio- 
xeaae nnacTbipa oCecxie <wt coxpaaBocr b 
ero a o<5caABoft xonoaau b* aaTepBan^.» 
ocnaOneaaoM otb ep cthkmm • 

0 o p m y. ji a u 3 o 6 p e ha 
Cnocod ycraaoBxu nnacTupa ~ MaTep- 
aane aerepMeTHqaocTa oOcaAaoft xonoa- 
hu 9 BXnnqaxtxKA cnycx aa rpyOax mpr 
paanatecKHx naxapoo c ynnoTnuTCJibiu- 
mi sneNeaTaMH h ycTaHOBneuaoro ua hhx 
nnacTMpa, sanaxepoaxy ynnoTaaTenbaux 
aneneHTOB naxepa b xoaueBux yqacrxax 
nnacrupa a paaaapeBKa nnacTMpa no 
aceft AAHue nyTen cosAaHHx usGuroqaoro 
AaanaHHH b ynnoTBHTenbmx sJieHeatax 
naxepoB a b Heacnaxepaoft sone 9 o t n a- 
n a » o, h ft c a Ten, *rro t -c aenb» 
oOecneqeaaa skohomhh MaTepaana nnacrw- 
pa y nocne cnycxa nnacTupa aepxand to- 
peu aaxaero ynnoTHUTenbaoro snOieara 
rHApasnHHecxoro naxepa paaMemaxrr aa- 
npoTHB aaxaeft rpaaaubi aarepBana ae- 
repMBTHqaocTK, a nmny nnacTupa bu(5k- 

pa»T B CDOTSeTCTBHH CO OieffytOB^eA 3EBH- 
CHKOCTbXl 



rae l 



i 



p - 
l - 



AJtaaa nnacTupa t h; 
AnaHa HHTepBana HerepMeTM«- 
aocTH oCcaAHoft kojiohhw, m; 
Anaaa ynaoTHHrejibHoro 3/ieneH- 
ra rHApaanaqecxoro naxepa, m; 
AasneaHe b raApasnHqecKHx na- 
xepax npa npaxaTHH xoKueshix 
ynacTXOB nnacTwpR, Mlla; 

paCCTOHHHe OT yCTbfl CKB£DKHHbI 

no BepxHefl rpawHOw HHTepBana 
HerepMOTUMHocTM o6caAHon ko- 
noHHbi, m; 

Mony/ib ynpyrocTM Marepnana 



cnycK nnacTupa t Mna| .npoMSBOflMTc* cnyeit nnacrwpji; 

C " oTHoaeme Hapy» Horo wai(W ' f" *°>W>iWt«T HyaccoHa MaTe P „an 

SHyTpeHBeny rpyfl, ua KOToptnc Tpyfl, M « kotopwx npoMsa^flHTCH 

• 5 cnycK nnacnip*. 
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Que.3 d) ue ii 

CocTaBHTc/ih M.JIeBKoeBa 
PeAaKTop B.EyrpeHKOBa TexpeA JI- CepAWKoea KoppeKTop H.MycKa 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 



Page 3 



1601330 



1601330 
3 



packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's rktio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval Iq 
■ . P/(1-2h) 

is the quantity a, equal to 2 j— ' , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated Pj 
ensuring that the terminal portions of the patch are squeezed 
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4 

by pressure /> t , where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

|j is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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